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Description

The present invention relates to an emission
electrode for use in an electrostatic precipitator,
said emission electrode comprising a carrier bar
and a plurality of electrode elements.

Emission electrodes intended for electrostatic
precipitators will preferably exhibit a number of
essential properties, such as high mechanical
strength and rigidity, infrequent service require-
ments, high corrosion resistance and high efficien-
cy, and will be capable of being manufactured and
handled in a rational and efficient manner.

Electrostatic precipitators are used, for in-
stance, to cleanse media in the form of, for in-
stance, dust-laden, gases eminating from sulphuric-
acid production processes, metal smelting pro-
cesses, cement manufacturing plants and inciner-
ators.

Electrostatic precipitators can be constructed
fo cleanse both dry and moist gases from the dust
carried thereby. Dry-gas precipitators are normally
constructed for horizontal gas-throughflow, whereas
moist-gas precipitators are normally constructed for
vertical gas-throughflow.

In addition to the aforesaid emission elec-
trodes, such electrostatic precipitators also include
collector electrodes. A voltage source is, provided
for creating a potential difference between the
emission electrodes and the collector electrodes,
so as to generate an electric field between said
electrodes in an area through which the dust-laden
gas flows, the dust particles being caused primarily
fo settle on the collector electrodes, such that the
gas exiting from the precipitator will be essentially
free from dust particles.

The voltage applied in the case of such
precipitators is preferably a direct voltage which
preferably lies at the sparkover limit, i.e. such as to
obtain the highest possible electric field-strength at
which a corona effect and glowing-discharge will
take place, therewith to provide the maximum pre-
cipitating force on the discrete dust particles and
consequently to achieve the highest possible gas-
cleansing effect.

There are known electric dust precipitators us-
ing different forms of emission electrodes. The
most relevant to this invention are the following.
US-A-1-333-790 relates to a precipitator with verti-
cal electrodes, in turn having vertically extending
ribs consisting of rolled or drawn profiles. DE-B-12
39 277 relates to a wet precipitator with vertical
electrodes provided with spirally formed and turned
electric-arc blades, which also have a vertical ex-
tension. EP-B-0 163 047 shows tube-formed col-
lecting electrodes and toothed discharge elec-
trodes centrally arranged therein, the latter being
provided with discharge tips which are band-
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shaped and twisted along their longitudinal axis by
rotation or formed by bending the teeth from the
plane of the band. DE-B-20 18 447 also shows the
use of toothed bands as emission electrodes,
formed like a barbed wire. Staub 25 (1965) Nr. 11,
p. 508 discloses in an article the use of toothed
band (barbed wire) among other electrode types
for use in the electrical tube precipitators. SE-B-
452-955 shows another emission electrode with
electrode elements being attached to the electrode
carrier bar so that both of the tips of the elements
are pointing out obliquely from the carrier bar.

DE-A-26 01 358 also discloses electrode ele-
ments mounted to an electrode carrier bar. The
elements are mounted in holes diametrically right
through the bar, so that the elements are supported
in the central shank-part thereof by the bar and so
that the both tipped end-paris are pointing out-
wardly from the bar. The elements are positioned
in the direction of the flow of the gas to be freated
in the precipitator.

Thus, various kinds of such so-called rigid
emission-electrodes are known to the art, all of
which, however, have a number of different
drawbacks: These drawbacks are eliminated to a
large extent by the use of the inventive emission
electrode, by the means of the combination of the
design characteristics, which are set forth in the
claims.

Thus, it is desired to configure the electrode
elements of the emission-electrode in a manner
which will stimulate the glow-discharge and corona-
effect, while at the same time eliminating
cavitational corrosion between the electrode ele-
ments and the carrier bar carrying said elements.
Furthermore, the configuration of said electrode
elements should be such as to enable the emission
electrodes to be manufactured and handled in a
rational fashion. The emission electrodes will pref-
erably also require solely the minimum of service
and will be highly efficient.

The object of the present invention is to pro-
vide an emission electrode which will fulfill the
aforesaid requirements to a large degree, this ob-
ject being achieved with an emission electrode
having the characteristic features set forth in the
following claims.

An exemplifying embodiment of the invention
will now be described in more detail with reference
to the accompanying drawings in which Figure 1 is
a perspective view of an electrode frame con-
structed from a plurality of inventive emission elec-
trodes; Figure 2 is a perspective view of one em-
bodiment of an inventive emission electrode; Fig-
ure 3 is a perspective view of a further embodi-
ment of an inventive emission electrode; and Fig-
ure 4 illustrates a number of emission electrodes
stacked together in a storage and transport posi-
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tion.

Figure 1 illustrates an electrode frame 1 which
includes a group of inventive electrodes 10 the
ends of which are attached to a respective upper 3
and lower 4 holder device, wherein the frame 1 is
intended to be mounted in one part of an electro-
static precipitator which is through-passed by dust-
laden gas to be cleansed from its dust content.
One or more frames 1 co-act with one or more
collector electrodes provided in the precipitator, by
generating an electric field between the emission
electrodes and the collector electrodes, such that
dust particles will primarily settle on the collector
electrodes and therewith cleanse the dust-laden
gas.

Figure 2 illustrates an inventive emission elec-
tfrode 10 dismantled from the frame 1. The elec-
tfrode 10 includes a carrier bar 11 on which a
plurality of electrode elements 12 are mounted.

The carrier bar 11 of the illustrated embodi-
ment comprises a hollow bar of square cross-
section, although it will be understood that said bar
may have a round cross-section or any other
cross-sectional shape. Furthermore, the carrier bar
may be solid, instead of hollow.

In order to provide for a favourable corona
effect, the electrode elements 12 preferably have a
pyramidal tip 13, the defining edges 14 of the
pyramidal configuration of the tips 13 also contri-
buting to high efficiency of the electrode element
12. The shank-part 15 of the electrode element 12
of the illustrated embodiment has a round cross-
section, although it will be understood that said
shank-part may have a cross-sectional shape other
than round. It will also be understood that the tip 13
of the electrode element may be conical.

As will be seen from Figure 2, a number of
electrode elements 12 are mounted on the carrier
bar 11 such that said electrode elements project
from the carrier bar in four mutually different direc-
tions.

It will be understood, however, that it lies within
the purview of the invention for the electrode ele-
ments 12 to project in any desired number of
directions from the carrier bar 11, i.e. from one
direction to a plurality of mutually different direc-
tions, this being possible, for instance, when the
carrier bar has a round cross-section. This configu-
ration, however, detracts from certain handling ad-
vantages.

According to the invention, the electrode ele-
ments 12 are preferably attached to the carrier bar
11 by means of so-called stud-welding techniques,
which ensures gap-free connection between the
electrode elements 12 and the carrier bar 11,
therewith effectively eliminating the risk of
cavitational corrosion.
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The afore-mentioned method of attaching the
electrode elements to the carrier bar also enables
manufacture of the emission electrodes to be high-
ly automated.

Naturally, other welding methods in which one
end-part of respective electrode elements is fused
or otherwise connected to the carrier bar such as
to form a gap-free connection can be applied when
manufacturing the inventive emission electrodes.

Mounted on respective ends of the emission
electrode 10 of the illustrated embodiment is a
screw-threaded stud 16 which is intended to pass
through a respective hole in the holding devices 3
and 4, the emission electrodes 10 in this case
being secured to the holding devices by means of
nuts 17.

It will be understood that the inventive emission
electrodes can be secured to the holder devices in
a number of ways different to that illustrated. For
instance, the ends of the carrier bar 11 may be
flattened, in which case the emission electrodes
being secured to said holder devices with the aid
of suitable fastener means, for instance a screw
passing through said flattened ends.

Figure 3 illustrates an alternative embodiment
of an inventive emission electrode, which is re-
ferenced 10' and the electrode elements 12' of
which are of different configuration to the electrode
elements described above. Similar to the electrode
element 12, the electrode 12' has a pyramidal tip
13" exhibiting pyramid-defining edges 14', and also
comprise a shank-part 15' of round cross-section
provided with a screw-thread 20', the tip of the
screw-thread favourably influencing the efficiency
and corona-forming ability of the emission elec-
frode.

In the normal position of use of the emission
electrode, the carrier bar extends vertically, as il-
lustrated in Figure 1-3, and consequently the lon-
gitudinal axes of the electrode elements are hori-
zontally located. The therewith substantially verti-
cally arranged grooves of the screw-threads 20'
provide a satisfactory electrode function, even, for
instance, in the presence of moisture, since any
droplet formation that occurs will be concentrated
solely to the part of the screw-thread located on
the underside of the electrode elements, thereby
enabling a large part of the screw-thread to func-
tion in the manner intended, despite the presence
of moisture. It should also be noted that when the
vertically arranged emission-electrodes operate in
dry environments, the dust particles will readily
leave the grooves of the screw-threads, since these
grooves extend substantially vertically, therewith
enabling the corona-stimulating function of the
screw-thread to be maintained over a long period
of time.
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It will also be noted that the tips 13; 13' of the
electrode element is important both with respect to
achieving maximum corona-formation and with re-
spect to the prevention of dust-coatings on the
electrode element itself. As a result of the particular
configuration of the inventive electrode elements,
the dust-coating on the emission electrode 10; 10’
will be concentrated to the vicinity of the carrier bar
11; 11', and consequently the intervals between
those times when it is necessary to clean the
electrodes will be relatively long.

Figure 4 illustrates the possibility of stacking
together the inventive emission elecirodes 10 in a
particularly space-saving fashion when, for in-
stance, storing and fransporting the electrodes, this
stacking configuration enabling the conical or pyra-
midal tips 13 of the electrode elements 12 to be
shielded against mechanical damage. The illus-
trated stacking configuration also protecis effec-
fively the screw-threads 20' of the electrode-ecle-
ment embodiment provided with such screw-
threads, since when stacked in the illustrated man-
ner only the outer defining part of the sides of
respective electrode elements are in contact with
the peripheral surface of the carrier bar 11', while
remaining parts of said side-surfaces remain well-
protected and therewith intact. The aforesaid pack-
ing advantages are obtained because the length of
respective electrode elements is shorter than the
width-dimension or the diameter of the carrier bar,
although, at the same time, it may be necessary fo
displace the emission electrodes axially in relation
to one another. Naturally, the peripheral parts of
the stacked electrode-pack must be packaged in a
satisfactory manner, for instance with the aid of
wooden packing slats or the like.

It will be understood that the electrode ele-
ments 12; 12' need not necessarily be positioned
in the manner illustrate in the Figures, but that said
electrode elements on one side of the carrier bar
11; 11" can be displaced in relation to the electrode
elements on another side of said carrier bar.

Furthermore, it will be understood that the posi-
tioning of the emission electrodes in the flow of
dust-laden medium is not restricted to said vertical
position, but that any desired position or orientation
is possible.

It will also be understood that the carrier bar
shall be dimensioned so that the emission elec-
trode will be sufficiently rigid or stiff for the applica-
tion for which it is intended.

The invention is not described to the illustrated
and described embodiments and modifications and
changes can be made within the scope of the
following claims.
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Claims

1. An emission electrode for use in an electro-
static precipitator, said emission electrode (10;
10') comprising a carrier bar (11; 11') and a
plurality of pin-formed electrode elements (12;
12') mounted thereto, said elements projecting
outwardly from the carrier bar (11; 11') and
having pointed tips (13; 13') characterized in
that each of the electrode elements (12; 12')
has one end-part (15), which is attached to the
outer peripheral surface of the carrier bar (11;
11') so as to form a gap-free connection be-
tween the carrier bar (11; 11') and the elec-
trode element (12; 12') and in that the elec-
trode elements (12; 12') are projecting in sev-
eral mutually directions outwardly from the car-
rier bar (11; 11").

2. An emission electrode according to claim 1,
wherein the shank (15") of respektive elements
is screw-threaded (20").

3. An emission electrode according to claim 1 or
2, wherein the carrier bar (11; 11') has a rec-
tangular cross-section and is solid or hollow.

4. An emission electrode according to any one of
claims 1-3, wherein the end-parts of the carrier
bar (11; 11") are provided with means (16) for
attaching the emission electrode to holder de-
vices (3, 4).

Patentanspriiche

1. Emissionselekirode flir die Verwendung in ei-
nem elekirostatischen Abschelder, wobei die
Emissionselektrode (10, 10) eine Tragerstange
(11, 11" und mehrere stiftfdrmige daran befe-
stigte Elektrodenelemente (12, 12') umfaBt, wo-
bei diese Elemente von der Trigerstange (11,
11") nach auBen vorspringen und Spitzen (13,
13') haben, dadurch gekennzeichnet, daB jedes
der Elekirodenelemente (12, 12') einen Endteil
(15) hat, der an der duBeren Umfangsoberfla-
che der Trigerstange (11, 11') 50 befestigt ist,
daB sich eine spaltfreie Verbindung zwischen
der Tragerstange (11, 11') und dem Elektro-
denelement (12, 12") bildet, und daB die Elek-
trodenelemente (12, 12") von der Trigerstange
(11, 11" in mehreren voneinander verschiede-
nen Richtungen nach auBlen vorspringen.

2. Emissionselektrode nach Anspruch 1, bei der
der Schaft (15') der betreffenden Elemente ein
Schraubgewinde (20') hat.
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3. Emissionselektrode nach Anspruch 1 oder 2,
bei der die Tragerstange (11, 11%) einen recht-
eckigen Querschnitt hat und kompakt oder
hohl ist.

5
4. Emissionselekterode nach einem der Anspri-
che 1 bis 3, bei der die Endteile der Triger-
stange (11, 11") mit Einrichtungen (16) zur
Befestigung der Emissionselekirode an Haltern
(3, 4) versehen sind. 10

Revendications

1. Electrode d'émission pour utilisation dans un
dispositif de précipitation électrostatique, ladite 15
électrode d'émission (10, 10') comprenant un
barreau porteur (11, 11') et une pluralité d'élé-
ments d'électrode (12, 12') en forme de pointe,
montés sur celui-ci, lesdits éléments saillant
vers l'extérieur du barreau porteur (11, 11') et 20
possédant des extrémités pointues (13, 13",
caractérisé en ce que chacun des éléments
d'électrode (12, 12') posséde une partie d'ex-
trémité (15) qui est fixée 2 la surface périphéri-
que extérieure du barreau porteur (11, 11') de 25
maniére A former une liaison sans interstice
enire le barreau porteur (11, 11') et I'élément
d'élecirode (12, 12"), et en ce que les élé-
ments d'électrode (12, 12") saillent par rapport
au barreau porteur (11, 11") dans plusieurs 30
directions mutuellement différentes.

2. Elecirode d'émission selon la revendication 1,
dans laquelle la tige (15') des éléments res-
pectifs est filetée (20"). 35

3. Elecirode d'émission selon la revendication 1
ou 2, dans laquelle le barreau porteur (11, 117)
posséde une section transversale rectangulaire
et est plein ou creux. 40

4. Electrode d'émission selon I'une quelconque
des revendications 1 & 3, dans laquelle les
parties d'extrémité du barreau porteur (11, 11')
sont dotées de moyens (16) pour fixer I'élec- 45
trode d'émission & des dispositifs de support
3, 4).

50

55



EP 0 417 181 B1




EP 0 417 181 B1

16
gw
/10
X 4
11
12 {2
15
14
13
%9
. 4
F1G.2




EP 0 417 181 B1




EP 0 417 181 B1




	bibliography
	description
	claims
	drawings

